Reorganization of chromatin in Xenopus egg extracts: electron microscopic studies.
The structural basis of mitotic condensation of chromosomes is one of the problems of cell biology yet to be elucidated. A variety of approaches have been used to study this problem and a large number of hypotheses have been proposed to explain the different levels of compaction of chromatin. Xenopus egg extracts, now widely used to study various aspects of cell biology, provide a valuable tool to study mitotic condensation of chromosomes. No detailed study has however yet been reported on the submicroscopic organization of condensed chromosomes in vitro in egg extracts. We present here the results of our electron microscopic studies on the organization of condensed chromosomes in vitro, using demembranated sperm nuclei and mitotic (CSF-arrested) extracts of Xenopus laevis eggs, clarified by high speed centrifugation. Upon introduction of sperm nuclei in egg extracts, the nuclei swell and the chromatin undergoes a rapid decondensation; at this stage the chromatin is formed of 10 nm fibrils. After longer incubation, the chromatin condenses, and by 2 h chromosomal structures can be visualized by staining with DAPI or Hoechst 33258. Our results on the organization of chromosomes in different stages of condensation are discussed in relation to the different hypotheses proposed to explain the process of mitotic condensation of chromosomes. Finally, this study demonstrates the feasibility of high-resolution analysis of the process of chromosome condensation.